Microscopic model for the adsorbate molecules
The n-hexane molecule was described via the as-called "united atom" model that has already succeeded to reproduce the adsorption behaviour of chain alkanes in various microporous materials such as zeolites [1, 2] and/or MOFs [3] . In this model, each -CHx-group is treated as a single interaction site. Such "united atoms" are then connected by bonds, maintained at fixed distances. The intramolecular interactions are described using a sum of a harmonic angle bending term, with a dihedral angle term, expressed by a cosine series potential. The parameters corresponding to those terms have been taken from the Transferable Potential for the Phase Equilibrium (TraPPE) force field [4] and are summarized in Table S1 . The intermolecular interactions between the sorbate molecules were modelled using a sum of repulsion- Table S1 .
Microscopic model for the ZK-4 zeolite structure and Interction Potential
The LTA zeolite has a cubic unit cell with lattice parameter of a = b = c = 11.92 Å. In order to reproduce the experimental Si:Al ratio of ~2, the zeolite unit cell chemical formula was Si16Al8Na8O48. The Al atoms were distributed along the unit cell in order to strictly respect the Löwenstein's Al-O-Al avoidance rule [5] and the Na + extra-framework cations were placed in accordance with the experimentally determined crystallographic positions. The zeolite system was assumed to be semi-ionic with partial charges taken from Cygan et al. [6] , summarized together with the Lennard-Jones parameters in the Table S1 . 
CB-GCMC simulation
Absolute adsorption isotherm of n-hexane in ZK-4 zeolite at 298K was calculated applying Monte Carlo simulation in the Grand Canonical ensemble (µ VT) [7] , as implemented within the code Towhee [8] . This simulation method allows evaluating the average number of adsorbed molecules in equilibrium with an infinite reservoir of molecules imposing its chemical potential and temperature. The chemical potential values were calculated by the test particle Widom insertion method from the NpT ensemble Monte Carlo simulation [9] . It is now well known that the conventional GCMC simulation scheme is inefficient for flexible, long chain molecules because of the extremely low fraction of successful insertion moves. In order to achieve a higher acceptance probability, we applied the configurational-biased algorithm, which selects an energetically favourable phase space for insert the adsorbate [10] . The simulation box consisted of 27 unit cells (unit cell multiplied by 3 in x, y and z space directions). The framework atoms (Si, Al and O) were maintained fixed during the simulation, whereas all Na + compensating cations were allowed to relax during the MC run. The periodic conditions were applied in all directions of the space. A typical Monte
Carlo run consisted of 3.0˟10 7 steps for the equilibration phase and the same number of steps for the production phase. Each step corresponded to a single MC move, including a centre of mass translation, centre of mass rotation, insertion of a new molecule, deletion of a randomly selected existing molecule, partial or complete regrowth of the sorbate. Cation positions relaxation was achieved by translation movement. Finally, the Ewald summation method was applied in order to calculate the electrostatic part of the interaction energy and the short-range interactions were truncated at a cut-off distance of 14.0 Å .
